An analysis of the conditions for breakeven done under the assumption that the heat losses are govemed by heat transfer theory, rather than through the 3nkT/Z~ la", leads to the following two expressions for breakeven (U particles escape), or ignition (a particles retained), respectively:
The first three terms in the above integrals are a function of nz, the square of the particle density [l] . The conduction loss term C(t), if taken from heat transfer theory [Zl, is proportional to the thermal conductivity of the plasma surrounding the central hot plasma core. This conductivity, in the case of a magnetically confined plasma [3] , is given by: (3) where Ai is the atomic weight of the positive ions of density ni (in cm-3), and B is the magnetic field (in gauss). The thermal conductivity therefore decreases with T and B, and increases with particle density n. For a plasma core of, say T = 5 kV = 5.80~107 OK, ni=101* cm-3, B=lO5 gauss, In A =16, Ai=2.5 (averaged for a 50% D-T plasma), one has:
sec"Kcm cm kV This thermal conductivity is very small, and one can prove that the conduction loss term in (I) and (2) is given by:
3 Ki8T where r, T, and V, are radius, temperature, and volume of the plasma core. By inserting this term in (1) and (2). one finds that, for typical radii of the plasma core, breakeven cannot be achieved. This is because a fuel density of 1012 cm-3 is so low that the fusion reactions are not sufficient U, compensate for bremsstrahlung and heat conduction losses. When one increases the fuel density, say from 1012 to 1014 cm-3 or higher, breakeven is again not achieved. The reason is the following. When expression (3) is inserted in the conduction loss term (5), which becomes now part of (1) and (Z), n 2 appears in all terms of the integrands, and therefore can be dropped.
This makes the integrands independent of particle density, and breakeven is not a function of this parameter, as found. In conclusion, a magnetically confined plasma cannot reach breakeven or ignition. [1,2] . Because the magnetic field suppresses losses by electron thermal conduction in the fuel during the target implosion heating process, the compression may be over a much longer time scale than in traditional inertial confinement fusion. Bigger targets and much lower initial target densities than in ICF can be used, reducing radiative energy losses. Therefore, "her-on-plasma" compressions, driven by relatively inexpensive electrical pulsed power, may be practical. Potential MTF target plasmas must meet minimum temperature, density, and magnetic field starting conditions, and must remain relatively free of high-2 radiation-cooling-enhancing contaminants.
At Los Alamos National Laboratory, computational and experimental research is being pursued into MTF target plasmas, such as deuterium-fiber-initiated Zpinches [3,4], and the Russian-originated " M A G 0 plasma [4,5]. In addition, liner-on-plasma compressions of such target plasmas to fusion conditions are being computationally modeled, and experimental investigation of such heavy liner implosions has begun. The status of the research will be presented.
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